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Systems for fast search of personal information are rapidly 
becoming ubiquitous. Such systems promise to dramatically 
improve personal information management, yet most are modeled 
on Web search in which users know very little about the content 
that they are searching. In contrast, search for personal 
information is marked by rich metadata and a variety of 
associative and contextual cues that can be exploited to allow 
users to find their information based on many different things that 
they may remember. People are familiar with many different 
characteristics of information as well as the context(s) in which 
they have previously encountered it. We believe that search 
capabilities that allow people to retrieve information from a 
variety of sources, using many different cues in addition to 
keywords or folders are critical in supporting personal 
information access. For several years, my colleagues and I have 
been investigating user interfaces for supporting search for 
personal information. This work suggests to us that many of the 
goals of PIM can be solved by creative use of search; such 
techniques make explicit filing and organizing far less critical for 
locating personal information. 

In this paper I will briefly describe several systems that we have 
developed and studied. These systems have in common the theme 
of trying to weave search into the flow of users’ digital lives. 
Most of this information has been discussed elsewhere [1] [2]
[3][4] [5] [7]).

In 2002, we developed Stuff I’ve Seen (SIS) as a research 
prototype to provide fast, flexible and unified access to electronic 
information that a person sees regardless of how it was initially 
encountered (e.g., email, files, calendar information, IM 
messages, Web pages, digital photographs, etc.) [5]. People do not 
need to do anything to explicitly store the information. If they 
want to file an item into a folder, that information simply 
becomes an additional piece of metadata which can be used later 
to assist retrieval. But SIS’s rich search capabilities can be used 
whether or not an item was explicitly saved in a folder. People 
can search for information using any word associated with an 
item (analogous to Web search) as well as many different kinds of 
metadata or properties (e.g., when the item was encountered, who 
the author is, what type of item it is, how big it is, etc.). Figure 1 
displays a screenshot of the user interface for SIS. At the top is a 
query box for specifying keywords or properties. Below this are 
column headers for sorting by properties and other elements for 
filtering each of these properties. The search results are returned 
below this. The user interface enables keyword searching and 
property browsing to be tightly coupled by supporting rich 
sorting, filtering and grouping of results.

SIS was deployed as a research prototype to thousands of 
volunteer Microsoft employees. The participants were 

representative of a wide variety of jobs found in large enterprises, 
including program management, sales, development, 
administration, and executives. We extensively studied how these 
people used SIS in their daily lives for accessing their personal 
information, and summarize a few key findings below. More 
detailed analysis can be found in [5]. A descendant of SIS, 
Windows Desktop Search, is now available publicly from 
http://toolbar.msn.com.

The queries that people issued in SIS were typically very short,  
and almost half of the queries were followed by repeated, quick 
iterations in which results were sorted and filtered in the SIS 
interface. This interaction allows people to quickly refine their 
queries based on whatever contextual knowledge they remember. 
A user looking for an address located in an email might enter the 
keyword “restaurant” into SIS, filter the results to show only 
emails from her brother, sort the remaining results by date, and 
then scan for an email from last week that contains the address of 
the restaurant.

Searching in such a highly interactive and iterative fashion is a 
hybrid between browsing and traditional keyword search. An 
information need can be specified by whatever the searcher 
remembers: words in the content, or metadata such as the sender, 
the approximate time, or even the folder name. Part of the benefit 
of this iterative process is that it allows users to recognize rather 
than recall what they’re looking for. Users of SIS reported that the 
system was particularly helpful when they remembered only 
vague attributes about the information they were looking for. The 
availability of many different attributes or access routes is a key 
benefit of SIS compared to folder based navigation which allows 
access using only one attribute (i.e., the folder name). 

Another way in which the search for personal information differs 
from Web search is that the people associated with the 
information are an important retrieval cue. Indeed, more than 25% 
of all queries issued in SIS included a person’s name or email 
alias. This may be somewhat biased by the importance of email in 
a work environment, but we believe this reflects a more general 
characteristic of personal content. Personal information reflects 
the social milieu in which we organize our lives and memories. 
People are a critical organizing element for personal information. 
While you are very unlikely to know or care about who authored 
a Web page, the person who sent you an email or the author of a 
presentation is much better known to you and is more relevant for 
retrieving that item. 

Time is also a very important organizing feature for personal 
information. Although you are unlikely to know when a Web 
page was created or changed, you often remember roughly when 
personal information you are looking for was encountered, 
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especially relative to other events in your life. More than 60% of 
all search results from SIS were sorted by Date. Other attributes 
such as Relevance, Title, Author, or Folder were sometimes used 
to order results but Date was by far the most common.  

Time is such an important organizing feature for personal 
information that we developed a prototype timeline visualization 
as an alternative to the list view in SIS [4]. Research in cognitive 
psychology shows that people remember information, particularly 
older information, in terms of key episodes instead of exact time 
(e.g., a child’s birthday, exotic travel, prominent world events 
such as the attacks of 9/11 or the Indonesian tsunami). More than 
half of the items that people accessed with SIS were more than a 
month old, so we believe that it is important to support episodic 
access. Figure 2 shows a screenshot of the Memory Landmarks 
interface, which provides a timeline presentation of search results, 
augmented with a variety of landmark events. In the main section 
of the display, search results are ordered by time much as they are 
in the SIS interface. On the far left a time overview shows the 
distribution of results over time, with the region in current focus 
highlighted. The overview allows people to quickly identify time 
intervals of high activity regarding the search topic. The 
landmarks section shows events that occurred at about the same 
time as the search results. These landmarks can be used to quickly 
identify time intervals of interest. Both public landmarks 
(holidays, key news events) and personal landmarks (important 
calendar appointments, and digital photos) are used to provide 
anchors for access. A user study demonstrated that a landmark-
enhanced timeline significantly improved retrieval times and 
satisfaction for users searching over their own content. The 
memory landmarks interface is one example of how we can 
provide flexible access to personal information in ways that 
leverage the kinds of cues that people find memorable. 

As our collections of digital information continue to age (along 
with the users), it is interesting to consider the implications for 
search. With terabytes of personal information storage, how will 
search and retrieval work when we forget what we have? How 
can you search for something if you don’t even remember that it 
exists? 

Our experience in SIS and Memory Landmarks led us to develop 
a third system, Phlat to explore the challenge of creating a user 
interface that exploits the wide and varied details and connections 
between information sources that users may remember, while 
maintaining the simplicity of keyword search that makes Web 
search so powerful and easy. Phlat combines keyword and 
property-value search in a seamless and intuitive manner, 
allowing users to find information based on whatever they may 
remember, wherever that information may be stored. In addition, 
Phlat provides a facility for tagging content with user-created 
metadata to insure that users can return to their content using a 
single system of tags that span stores and document types. Phlat is 
available as a free download from 
http://research.microsoft.com/adapt/phlat/default.aspx.

Figure 2.  Memory Landmarks 

Figure 1. UI for Stuff I’ve Seen. 

We approached the design of Phlat with several key principles. 
First and foremost we wanted to design an interface that stretched 
the idea of what “search” is. We believe that the dichotomy of 
search and browse is an artificial distinction [6]. As noted above 
in the SIS interface, we observed users moving between these 
modes. In Phlat we wanted to explicitly design for this by 
facilitating all information seeking as free-text and/or structured 
property search. Rather than viewing search and browse as 
separate behaviors, Phlat must treat them as two ends of a smooth 
continuum. In addition, while we believe that a good search 
system will dramatically reduce the need for organizational 
structures such as folders, there are clearly times when users need 
to apply external labels to their content. To support this need, we 
wanted to design a convenient and intuitive mechanism for 
assigning and filtering on user-generated metadata (tags). We felt 
the following design points were critical to achieving these goals: 

1) Unify text entry and filtering. If nothing else, the enormous 
success of Web search has shown that people are very 
comfortable searching for a wide variety of information with 
just a few words of text. Phlat must encourage free text entry 
and iteration as a core part of the interface. But in addition, we 
want to make it clear that a filter is a query. Therefore a user 
should be able to initiate a query by applying a filter, typing 
text, or both, in any order and the query representation should 
reflect this unity of free-text and structured search.  

2) Current search criteria must be visible and salient at all 
times. At any moment, a user must be able to glance at the 
interface and know exactly what the current search criteria are, 
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what filters are in place, what search terms have been entered 
and what the current sort order is.

3) Provide rapid query iteration. When a user hits Enter, clicks 
a filter button or otherwise changes the current query, results 
must appear quickly and the change must be obvious. We take 
a cue from Shneiderman’s dynamic query interfaces, which 
provide continuous visual updates of the results set based on 
the manipulation of data attributes. Query previews couple data 
counts with attributes to improve the chances that a query 
manipulation (e.g., a filter) will return a useful set of results—
neither too huge nor too small. We want users to be able to 
explore their personal information in a natural and fluid 
manner.

4) Allow iteration based on recognition. Because recognition 
memory is generally much more robust than recall, Phlat 
should exploit this fact to its users’ advantage. When a user 
views a set of results and properties, he may see something that 
points him to his information goal. Phlat should enable him to 
use whatever information he sees to further direct his search. 

5) Allow for abstraction across property values. Because Phlat 
is designed to search across a wide range of types and sources, 
it is important to support a number of property abstractions to 
match the cognitive models of our users. A user should not 
have to remember whether the image he’s looking for is a bmp, 
jpg, png, etc.. He need only click on the “Picture” filter and 
Phlat will query for all of them. 

6) Tag UI must support both tagging and filtering. Users do 
not want to have separate UI for application of tags and 

filtering. There should be a place that users go to interact with 
tags and this should support both filtering (to find things 
labeled with a tag) and applying tags to personal information. 

Figure 3.  The Phlat system user interface. 

7) Integrate with common file system/mail operations. Because 
we expect users to employ Phlat to interact with their content 
across a variety of sources, users should be able to apply 
common operations such as cut, copy, paste, drag and drop, 
reply, etc. from within the interface. 

A screenshot of the Phlat UI is shown in Figure 3.  Similar to SIS, 
and instrumented version Phlat was deployed to a large number of 
volunteer Microsoft employees. We used a variety of means to 
study Phlat, including interviews, informal feedback, eye tracking 
studies and analysis of user logs. A detailed description and 
analysis of Phlat can be found in [3]. In addition, we have 
released Phlat as a free download on the web and are continuing 
to gather information about it. 

Phlat has been enormously successful, and we have learned a 
good deal about tagging personal content. Terabytes of personal 
storage will be commonplace in a few years. With systems like 
Phlat, we hope to make it as easy for people to find, explore and 
share their own information as it is for them acquire it in the first 
place.
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